Abstract Po llution is the cause of global warming; this was linked with the world energy poverty, many countries of the world dependent on generators for electricity was blamed on inadequate clean energy supply. Food industries still depend on fossil fuels to power farm t ractors and vehicles. Other developing nation's dependant on fire woods leads to deforestation. Global warming is here, the bad effect is already happening, mostly the world's poorest people are feeling the impact. Co mbustion processes in heat engines as one of the leading causes are not checkmated; gases from co mbustion of carbon compounds burns in o xygen, nit rogen and Carbon among others are majo r pollutants. Nitrogen yields nitrogen dio xide and Carbon yields carbon dio xide these are the pollutants playing major ro le in g lobal warming. This is threatening human progress and making the United Nations' Millenniu m Develop ment Goals (MDGs ) for poverty reduction unachievable. The food industries and engineering involved in food production need cleaner and safe energy to reduce this pollution.
Introduction
There is virtually unanimous consensus among the world 's scientists who work in the area of climate change that human beings are the major reason for global warming, the world's average temperature is rising because we are adding more carbon dio xide ( Figure, 1 ) or other greenhouse gases to the atmosphere. One of the world's most widely known and respected senior scientists told the ABC News that current denial about the basic daunting realities of man made global warming is "just foolishness" [1] . Academic and scientific surveys have repeatedly confirmed this view among the world's climate scientists. It reported that the relative climate expert ise and scientific pro minence of the researchers unconvinced of those tenets of climate change are substantially below that of the convinced researchers.
Climate change is the most serious challenge probably that the human race has ever confronted. Global climate change has become an important area of investigation in natural sciences and engineering. Climate change affect precipitation patterns, evapotranspiration rates, soil mo isture and infiltration rates, the timing and magnitude of runoff and the frequency and intensity of storms. Subsequently, changes in evapotranspiration rates can substantially, alter rainfall-runoff processes, adding uncertainty to the understanding of important links between the hydrological cycle and ecosystems behaviour [2] .
The level of at mospheric carbon dioxide (CO2) may, also, affect both water availability and demand, through its influence on vegetation. It is nowadays widely accepted that the increasing concentration of the so-called greenhouse gases in the at mosphere is altering the Earth's radiation balance and causing the temperature to rise. This process in turn provides the context for a chain of events which leads to changes in the different co mponents of the hydrological cycle, such as evapotranspiration rate, intensity and frequency of precipitation, river flo ws, soil mo isture and groundwater recharge. Mankind is expected to respond to these effects by taking adaptive measures including changing patterns of land use, adopting new strategies for soil and water management and looking for non-conventional water resources (e.g. saline/brackish waters, desalinated water, and treated wastewater). All these problems will become mo re pronounced in the years to co me, as society enters an era of increasingly comp lex paths towards the global economy. In this context, European and global environments are closely lin ked by global processes such as climate patterns, hydrological conditions and socioeconomic factors transcending regional boundaries. Consequently, achieving sustainable development in Europe will depend on the basic policies adopted by society in the decades to come. Within the Mediterranean environment, water availab ility and irrigation development already pose a growing problem under today's climatic condit ions and anthrophic pressure and will pose even more challenges under the expected future climat ic trends. The present Mediterranean climate is characterized by hot dry summers and mild wet winters. The region frequently suffers fro m years of scant rainfall and many areas are affected by severe drought. They are, mo reover, under various pressures to keep pace with changing needs, demands and social and economic development. Therefo re the infrastructure in most irrigated areas (Figure 2 and 3) needs to be rehabilitated, renewed or even replaced and consequently redesigned and rebuilt, in order to meet the goal of improved sustainable production. This process depends on a set of common and well-coordinated factors, such as new advanced technology, environmental p rotection, institutional strengthening, economic and financial assessment, research thrust and human resources development. Most of these factors are well-known and lin ked to uncertainties associated with climate change [3] , world prices and international trade. These uncertainties require continue attention and suitable action on many fronts, in order to promote productivity and facilitate flexibility in agricultural systems. To this end, strategies are needed to ensure maximu m p roductivity per unit of water and land, wh ile reducing the use of fert ilizers and pesticides to improve efficiency in order to preserve the environment [4] .
Food engineering involved all activ ities but not limited to, the application of Mechanical, Agricu ltural or Chemical engineering principles on food materials, it is a very wide field, and it involves the design of machinery, imp lementation of food safety and preservation measures. Biotechnology process of food production and design of food packaging materials are involved. Food production starts from farming, this involves cultivation of plants to yield food, feed or fib re for medicinal or industrial ingredients. Machinery is used for the production, harvesting and storage of farm crops. Crops harvested after maturity are processed into other forms. Crop processing centres depend on heat engines, a physical device that converts thermal energy to mechanical output. Heat engines run on thermodynamic cycle modelled as gasoline, turbine or steam engines. They generate heat inside the engine itself or absorb heat from an external source. They are open to the atmospheric air or sealed and closed off to the outside, but perform the conversion of heat energy to mechanical energy by explo iting the temperature gradient between a hot source and a cold sink. The transfer of heat is fro m the source, through the working of the engine, to the sink, parts of the heats are converted into work by exploit ing the properties of a working substance. All heat engines are powered by the expansion of heated gases, and the general surroundings are the heat sink, provid ing relatively cool gases which, when heated, expand rapidly to drive the mechanical mot ion of the engine. The principal constituents of the general surrounding known as atmosphere of the Earth are Nitrogen (78 per cent) and Oxygen (21 per cent). The at mospheric gases in the remaining 1 per cent are argon(0.9 per cent), carbon dio xide(0.03 per cent), varying amounts of water vapour, and trace amounts of hydrogen, ozone, methane, carbon monoxide, heliu m, neon, krypton, and xenon. In cycles and engines, the working flu ids are gases and liquids fro m the atmosphere. The equipment noise and gases transferred to the atmosphere(sink) after co mbustion introduces contaminants into an environment. This release of contaminants to the environment is known as environ mental pollution. Most of the activities generally results fro m hu man activity. These contaminants cause instability, disorder, harm and discomfort to the physical systems of liv ing organisms. Naturally occurring substances are considered contaminants when they exceed natural levels. Adverse air quality can kill many organisms including hu mans [4] . Ozone pollut ion causes respiratory disease, cardiovascular disease, throat infla mmat ion, chest pain, and congestion. Water pollution causes approximately 14,000 deaths per day, mostly due to contamination of drin king water by untreated sewage in developing countries [5] . Oil spills can cause skin irritations and rashes. Noise pollution induces hearing loss, high blood pressure, stress, and sleep disturbance. The major forms of pollution are the release of chemicals and particulates into the atmosphere. Co mmon air pollutants include carbon mono xide, sulphur dio xide, ch lorofluorocarbons (CFCs) and nitrogen oxides produced by industry and heat engines. Photochemical ozone and smog are created as nitrogen oxides and hydrocarbons react to sunlight. The release of waste products and contaminants into surface runoff, get into river through drainage systems, leaching into groundwater, liquid spills, wastewater discharges and littering. Soil contamination occurs when chemicals are released by spill or underground leakage. Among the most significant soil contaminants are hydrocarbons, heavy metals, herb icides, pesticides and chlorinated hydrocarbons [6] . 
Pollutants
Principal stationary pollution sources include food chemicals, plants, coal-fired power plants, edible oil refineries, livestock farms, packaging factories and other heavy food industry. Equip ment emissions are fro m fuel gases used in energy conversion activities. In the case of noise pollution the dominant source class is the vehicles and generators. During co mbustion, a large amount of reactants' chemical energy gets released in the form of thermal energy.
Today, global warming is primarily caused by CO 2 emissions. A detailed co mbustion analysis of different fuel and technology scenarios confirm this. Burning is a co mplex sequence of exothermic chemical reactions between a fuel and an oxidant accompanied by the production of heat or both heat and light in the form of either a glow or flames. In a complete co mbustion reaction, a compound reacts with an oxidizing element, such as oxygen or fluorine and the products are compounds of each element in the fuel with the oxidizing element.
CH 4 + 2O 2 → CO 2 + 2H 2 O+ heat CH 2 S+ 6F 2 → CF 4 + 2HF+ SF 6 + heat The combustion of hydrogen and oxygen, commonly used in rocket engines. 2H 2 + O 2 → 2H 2 O+ heat. The result is simp ly water vapour. In the large majo rity of the real world uses of combustion, the oxygen (O 2 ) o xidant is obtained fro m the ambient air and the resultant gas from the co mbustion will contain nitrogen. CH 4 + 2O 2 + 7.52N 2 → CO 2 + 2H 2 O+ 7.52N 2 + heat When air is the source of the oxygen, nitrogen is by far the largest part of the resultant flue gas. In reality, co mbustion processes are never perfect or comp lete. In fuel gases from combustion of carbon (as in coal co mbustion) or carbon compounds(as in combustion of hydrocarbons, wood etc.) both unburned carbon(as soot) and carbon compounds(CO and others) are present. Also, when air is the oxidant, some nitrogen will be o xidized to various, mostly harmful, nitrogen oxides. The problem with this stratified charge design is that after the combustion process is complete, the resulting exhaust stream contains a considerable amount of free single atoms of o xygen and nitrogen as the result of the heat of combustion splitting the O 2 and N 2 molecules in the air. These will readily react with each other to create Nitrous Oxide, a pollutant, in the exhaust system. Large amounts of heat and light energy are released, which often results in a fire. Co mbustion is double replacement reaction and chemical reaction is single replacement reaction. Co mbustion which takes place at low temperatures is slow. When the reactants burn in oxygen, producing a limited number of products we name it co mp lete co mbustion. When a hydrocarbon burns in oxygen, the reaction will only yield carbon dio xide and water. When a hydrocarbon or any fuel burns in air, the co mbustion products include nitrogen. When elements such as carbon, nitrogen, sulphur, and iron are burned, they yield the most common o xides, which are the sources of pollution. It should be noted that complete co mbustion is impossible to achieve in reality. Actual co mbustion reactions come to equilibriu m with a wide variety of major and minor species. The combustion of methane in air yields in addition to the major products of carbon dioxide and water, the minor products such as carbon monoxide, hydro xyl, n itrogen oxides, monatomic hydrogen, and monatomic o xygen.
Turbulent combustion characterized by turbulent flows is the most used in food and other industries for industrial application (e.g. gas turbines, diesel engines, etc.) because the turbulence helps the mixing process between the fuel and oxidizer. Inco mplete co mbustion occurs when there isn't enough oxygen to allow the fuel (usually a hydrocarbon) to react comp letely with the o xygen to produce carbon dioxide and water, also when the combustion is quenched by a heat sink such as a solid surface or flame trap. Scavenging of pushing exhausted gas-charge out of the cylinder of engine and drawing in a fresh draught of air ready for the next cycle in automotive usage. Smou ldering co mbustion is fro m heterogeneous reactions occurring on the surface of a solid fuel.
The burning of hydrocarbon in sufficient o xygen min imises pollution. The simp le wo rd equation for the combustion of a hydrocarbon in o xygen is:
Fuel+Oxygen→Heat +Water+Carbon dio xide The simple word equation for the co mbustion of a hydrocarbon in air is:
Fuel+A ir→Heat+Water+Carbon dio xide+Nitrogen (8) A mult i-fuel technology that mixes diesel with other fuel sources could cut CO 2( greenhouse gas) emissions from heavy-goods vehicles(HGVs)(9).
Pollution Controlling
Los Angeles, in 1947, was the first place to call attention to atmospheric pollution problems, which in 1952, Dr. Arie J. Haagen-Smit blamed the rise on the automobile, which was backed by his research. In a co mplete co mbustion process, for every kilogram of hydrocarbon fuel burnt, 1.3kg of H 2 O and 3.1 kg of CO 2 is produced [8] . The undesirable exhaust emissions, Nirogen Oxides, HC, CO, CO 2 , Po lyaro matics, soots, lead salts, nitro-olefines, and aldehydes ketones, are produced in very small quantities, only Oxides of Nitrogen, HC, and CO is produced in large quantities enough to cause environmental problems. CO 2 caused concerns because it was suspected of allowing ultra-vio let rays to penetrate the atmosphere. CO causes problems by being absorbed into red corpuscles of the blood, preventing the absorption of o xygen. Nitric acids and nitrogen dio xide along with HC caused smog.
The first method used for controlling emissions produced by the heat engines was to have precise control over the carburettor or fuel inject ion system; this provides accurate mixtu res of fuel and air for comp lete co mbustion. During idling, the fuel mixture could either made to be comp letely combustible, or was cut off. Devices that were sensitive to man ifold p ressure, tapped immediately downstream of the throttle, could be employed to retard the ignition during slow engine speeds. Gu lp valves may be produced to compensate for the lack of air when the throttle is suddenly closed, allowing for the fuel to be comp letely co mbusted. High temperature thermostats can be employed to improve cold weather co mbustion. Positive crankcase ventilation may be emp loyed to eliminate the crankcase fu mes. To co mbat the problems with Nitrogen Oxides, exhaust gas recalculation can be used to lower the temperature of co mbustion. This additional step had to be placed before the oxidation of HC and CO because of the needs to reduce atmosphere call for a rich mixture. For th is, a closed loop system employed was to regulate the supply of fuel accurately according to the incoming air mass, which can be acco mplished with the lambda sensor.
The evaporative emissions are mostly composed of Hydro Carbons, generally fro m fuel tank venting system, carburettor venting system, permeation through plastic tanks, and through the crankcase vent. To combat the fuel tank vent problems, a carbon canister was emp loyed to catch the exiting fu mes, and periodically cleaned.
The permeat ion through the tank walls is solvable with one of several methods: sulphur trio xide treat ment, fuel system lamination, fluorine treat ment, or in jection mould ing. All o f these methods act as barriers that successfully block the emissions. From the total hydro-carbon HC pollution, the crankcase used to account for 25 percent of the total. To prevent this source of to xins, the cran kcase fu mes were vented into the induction manifold through a close circuit by a positive ventilation system. Then the excess HC is allowed to burn in the co mbustion process in the cylinder. The positive flow is provided through a venting system into the cylinder heads, which is capped off with an air filter. In order to prevent the back flow of the HC fu mes, a valve is emp loyed to stop back flow, limit suction in the crankcase, and lastly to avoid upsetting the flow at slow engine speeds. Additional parts have been employed to reduce emissions, such as the gulp valve. The gulp valve is used to account for conditions such as a sudden release of the throttle. In a situation like this, the fuel mixture mo mentarily is still delivered to the engine, but the air needed for co mplete co mbustion is taken away. The gulp valve is used to provide the necessary additional air to allow for the comp lete combustion of the fuel, thereby reducing emissions.
Preventing Pollution
Air Fuel Ratio (AFR) is an impo rtant measure for anti-pollution and performance tuning reasons. In food industries fired heaters, power plant steam generators, and large gas-fired turbines, are co mmon, the use of excess combustion air of 15 percent would means that 15 percent more than the required stoichiometric air is being used. A stoichiometric mixtu re is the wo rking point that modern engine management systems employed to achieve in light load situations. The air fuel rat io is the most co mmon reference term used for mixtures in internal co mbustion engines, the ratio between the mass of air and the mass of fuel in the fuel-air mix at any given mo ment. FA R is frequently used in government studies of internal combustion engine and refers to the ratio of fuel to the air, it is 1/AFR.
Heat engine emissions control covers all the technologies that are emp loyed to reduce the air pollution-causing emissions by heat engines. Emissions controls have been highly successful in reducing the emissions produced by engines in terms o f quantity. The emissions produced fall into three basic categories
Exhaust Emissions
This is what most people think of when they think of heat engines air pollution; the products of burning fuel in the engine, emitted fro m the exhaust system. Hydrocarbons are made up of unburned or partially burned fuel, and are a major contributor to urban smog, as well as being toxic. They can cause liver damage and even cancer. Nit rogen oxides are generated when n itrogen in the air reacts with oxygen under the high temperature and pressure conditions inside the engine. These emissions contribute to both smog and acid rain. Carbon mono xide(CO) is a product of incomplete co mbustion, carbon mono xide reduces the blood' s ability to carry o xygen and is dangerous to people with heart disease. Carbon dio xide(CO 2 ), although this is a product of the comp lete co mbustion of hydrocarbons, is plentiful in the atmosphere, has no immed iate harmfu l effects to humans and is essential to plant life, emissions of carbon dioxide are considered a pollutant because it is a significant greenhouse gas and increasing its levels in the atmosphere contributes to global climate change. (Data on CO 2 emissions from fuel co mbustion by International En ergy Agency's is availab le at http://www.iea.org/co2highl ights/co2Highlights.XLS)
Evaporati ve Emissions
These are produced from the evaporation of fuel, and are a large contributor to urban smog, since these heavier mo lecules stay closer to ground level. Fuel tends to evaporate in these ways. Gas tank venting gasoline as the tank evaporates. The heating of the vehicle as the temperature rises from the night-time temperature to the hottest temperatures of the day mean that, increasing the pressure inside the tank above atmospheric pressure. This pressure must be relieved, and before emissions control it was simply vented into the atmosphere. Running losses are those gasolines that escape as vapours from the hot engine. These can cause a lot of hydrocarbon vapour emission. The empty space inside a fuel tank is filled with hydrocarbon gases, and as the tank is filled, these gases are forced out into the atmosphere. In addition, there is loss from fu rther evaporation and fuel spillage. Advances in engine continually reduce the amount of pollutants generated, but this is generally considered insufficient to meet emissions goals. Therefore, technologies to react with and clean up the remaining emissions have long been an essential part of emissions control.
Air Injecti on
A very early emissions control system, the Air in jection reactor (AIR) reduces the products of incomplete co mbustion (hydrocarbons and carbon mono xide) by in jecting fresh air into the exhaust man ifo lds of the engine. Efforts at the reduction of evaporative emissions include the capturing of vented vapours from within the vehicle, and the reduction of refuelling emissions. Within the engine, vapours fro m the fuel tank are channelled through canisters containing activated carbon instead of being vented to the atmosphere. The vapours are adsorbed within the canister, which feeds into the inlet man ifo ld of the engine. When the engine is running, the vapours desorbs from the carbon, are drawn into the engine and burned.
Reducing refuelling losses designs were included in all modern equip ment. Tan k filler necks now have a s malldiameter h inged and spring-loaded door only large enough for the tip of the filler no zzle. Th is prevents vapour leakage when the filler cap is removed, and also prevents a catalytic converter-fitted engines being refuelled with leaded fuel (since the leaded fuel nozzle is too large to fit). This is accompanied by modifications to the filling station pumps. They are now equipped to suck the vapours back into the pump as they are displaced by fuel. So me have intakes around the head of the filler no zzle, while others have a rubber 'boot' that presses securely around the end of the filler neck to prevent vapours escaping.
Exhaust gas recirculation (EGR) is a n itrogen o xide and nitrogen dio xide reduction technique used in most gasoline and diesel engines. EGR works by recirculat ion of a portion of an engine's exhaust gas back to the engine cylinders. Intermixing the inco ming air with re-circulated exhaust gas dilutes the mix with inert gas, lowering the adiabatic flame temperature and (in diesel engines) reducing the amount of excess oxygen. The exhaust gas also increases the specific heat capacity of the mix lowering the peak combustion temperature. Because Nitrogen oxides formation progresses much faster at high temperatures, EGR serves to limit the generation. Nitrogen o xide is primarily fo rmed when a mix of nitrogen and oxygen subjected to high temperatures. EGR in spark-ignited engines: in a typical auto motive spark-ignited (SI) engine, 5 to 15 percent of the exhaust gas is routed back to the intake as EGR (thus comprising 5 to 15 percent of the mixture entering the cylinders). The maximu m quantity is limited by the requirement of the mixture to sustain a contiguous flame front during the combustion event; excessive EGR in an SI engine can cause misfires and part ial burns. Although EGR does measurably slow co mbustion, this can largely be co mpensated for by advancing spark timing. Contrary to popular belief, a properly operating EGR actually increases the efficiency of gasoline engines via several mechanis ms.
Reduced throttling losses, the addition of inert exhaust gas into the intake system means that for a given power output, the throttle plate must be opened further, resulting in increased inlet manifo ld pressure and reduced throttling losses.
Lowered peak combustion temperatures not only reduce Nitrogen o xide formation, it also reduces the loss of thermal energy to combustion chamber surfaces, leaving mo re available for conversion to mechanical work during the expansion stroke. The lower peak temperatures result in more of the released energy remain ing as sensible energy near TDC, rather than being bound up(early in the expansion stroke) in the dissociation of combustion products. This effect is relatively minor co mpared to the first two. In modern diesel engines, the EGR gas is cooled through a heat exchanger to allow the introduction of a greater mass of re-circulated gas. Unlike SI engines, diesels are not limited by the need for a contiguous flame front; furthermore, since diesels always operate with excess air, they benefit from EGR rates as high as 50%(at id le, where there is otherwise a very large amount of excess air) in controlling emissions.
Challenges
Climate change has started to affect weather patterns, sea levels, seasons, and both glacial and polar ice. The g lobal weather system is threatening to spin out of control ( Figure  5 ). For people this means that seasons become unpredictable, farming becomes riskier, freshwater supplies become unreliab le, storms and rising sea levels threaten to take away whole islands and coastal areas. Doom days was predicted by some agricu ltural scientists regarding the catastrophic consequences of global warming [10] . On the face of it the logical deductions made appear to be worth considering seriously. In search for solution Radioactive-Convective model of the earth-atmosphere system was used to investigate the cooling effects induced by sulphur injections into the stratosphere [11] . Several reengineered scenarios were analysed [12] . Surface air temperature anomalies induced by stratospheric sulphate aerosol generated [13] co mpensate future warming [14] . Continuous deployment of sulphur into the stratosphere could induce a lasting decrease in surface air temperature [15] . Further, examinations were conducted to see if the pollution, particularly of n itrogen and phosphates (often associated with cultivations and use of mineral fertilizers) could be reduced or eliminated, so as to be able to develop systems which could contribute to the reversal of global warming. The design modifications alone in automotive engineering cannot solve the problem. Will switching fro m polluting fossil fuel based energy systems to clean energy solve these problems? Fossil fuels have the biggest historical and present share of polluting emissions. This development in industries of industrialized countries as well as in less-developed countries contributes to global warming.
Firewood consumption has led to severe deforestation and desertification in Africa. Because regional sources have become scarce, high ly efficient wood stoves alleviate this problem by saving about 80% o f the firewood. The stoves can work day and night and do not require a shift of cooking habits. 2.7t of CO 2 are saved per stove annually. This is the equivalent of a plane-trip Frankfurt -Dakar (return) [16] 
Conclusions
Since 
Recommendations
Food engineers must prove that emissions generated during those activities can not cause global warming or stop completely all environ mental contamination. The sources must be regulated by each country. Adequate use of availab le solution must be encouraged. Effective strategies that will enhance the livelihood opportunities of the rural poor must be sustained for the ecosystem services [17] . Engineers in food industries must be able to achieve sufficient scale to have a broad effect designed to increase economic, social, and ecological resilience to climate change.
Food processors need to adopt the use of clean energy to prevent the face of global warming. New fo rm of energy development and nature conservation that are climate friendly are needed.
Food engineers need new devices that must pass the test of weather by reducing emissions. Small-scale renewable energy are needed in food industries and community groups to tackle and reduce climate change. These require political commit ments and fund from govern ments in all countries. A major shift in priorit ies by development bodies, as well as re-directing private investment will help (18) .
To stop these climate changes from running out of control, the world needs to keep global average warming lower than pre-industrial levels. Emissions of CO 2 and other greenhouse gases by industrialized countries must be cut on the order. Industrialized countries have an obligation to take a lead in climate change mitigation and adaptation, and to bear an equitable burden of the associated costs.
Food industry engineers need to: 1. Look for ways to reduce emissions, as obligations for its reduction under the Kyoto Protocol, the world's only legal mu ltilateral base for action to contain climate change [18] .
2. Develop renewable efficient energy for use in the industry.
3. Food industries need to be with zero-emission if possible.
4. Govern ments in developing countries must enforce forests conservation laws.
5. Use of firewood fo r cooking and processing food in bakeries must stop. 6. Effective ways of adapting global warming prevention must be encouraged in the food industry.
7. The introduction of pollution prevention and control legislation for the food and drink industry should include enforcement of those engineering devices that can reduce the contaminants in the whole world.
8. Lo w-carbon technologies must be encouraged to drive the process to clean energy. 9. A ll g lobal industrial sites within the catchment size must obtain licences.
10. Effluent waters must be treated before discharge.
